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Malaria is a serious and sometimes fatal disease eaused by a parasite earried by the 
female Anopheles mosquito, whieh bites people. 

By Dr. Eileen Villasante, Head, Malaria Department, and Capt. Judith Epstein, Clinical Director, 

Malaria Department, Naval Medical Research Center 

U.S. military forees are at great risk of developing malaria while deployed in endemie areas. In faet, 
more person-days were lost among U.S. military personnel due to malaria than to bullets during every 
military eampaign fought in malaria-endemie regions during the 20th eentury. 

Malaria is a serious and sometimes fatal disease eaused by a parasite earried by the female Anopheles 
mosquito, whieh bites people. People who get malaria are typieally very siek with high fevers, shaking 
ehills, and flu-like illness and ean be ineapaeitated for a eouple of weeks. There are five kinds of malaria 
parasites that infeet people; Plasmodium falciparum is the type of malaria that is most likely to result in 
severe illness and is the major foeus of malaria vaeeine researehers at the Naval Medieal Researeh Center 
(NMRC). 

The mission of the NMRC Malaria Department is to develop a vaeeine to prevent malaria in military 
personnel, whieh eould eompromise operational effeetiveness, and in vulnerable populations for the 
benefit of global publie health. 

The malaria parasite is a eomplex organism with a eomplieated life eyele. The parasite has the ability to 
evade the immune system by eonstantly ehanging its surfaee, so developing a vaeeine against these 
varying surfaees is very diffieult. Many seientists all over the world are working on developing an 
effeetive vaeeine. Beeause other methods of fighting malaria ineluding drugs, inseetieides, and 
inseetieide-treated bed nets, have not sueeeeded in eliminating the disease, the seareh for a vaeeine is 
eonsidered to be one of the most important researeh projeets in publie health. 

There are three serious ehallenges we faee: (1) Military personnel, who are eonsidered ‘malaria-naive’ 
beeause they have never been exposed to malaria, routinely deploy to areas where malaria is endemie. (2) 
The malaria parasite’s growing resistanee to eurrent drugs. (3) The mosquito’s resistanee to inseetieides. 

We are developing and testing vaeeines designed to induee strong proteetive antibody and/or eell- 
mediated immunity targeting the earliest stages of P. falciparum in the human body. These approaehes 
are being pursued in elose eollaboration with military, government, aeademie, and bioteehnology 
partners. 



As an example, the researeh team has been advaneing the development of an attenuated whole organism 
vaeeine, whieh is not able to replieate (make more eopies of itself). Many vaeeines whieh are part of 
routine immunizations (measles, mumps and varieella) are examples of attenuated whole organism 
vaeeines. The data supporting this approaeh for a malaria vaeeine goes baek deeades to researeh done by 
DoD investigators and others in the early 1970’s. 

During reeent elinieal studies the eandidate vaeeine was given to volunteers by direet venous inoeulation. 
Results have shown that the vaeeine is easily administered, well-tolerated, gave high proteetive effieaey 
against malaria infeetion with a genetieally unrelated P. falciparum strain, and eould be administered in 
three doses. 

From that sueeess, we are now eondueting a follow-on elinieal trial of the vaeeine to evaluate an 
improved dosing regimen designed to induee the high level of long-lasting (6-months or greater) broad 
proteetion that is required for a malaria vaeeine to proteet deployed military personnel. The elinieal trial 
uses a genetieally different malaria strain to ehallenge vaeeinated volunteers. These data are eritieal to the 
development and lieensure of a highly effieaeious vaeeine for the military and for vulnerable populations 
worldwide. 

The World Flealth Organization estimates that in 2015, 214 million elinieal eases of malaria oeeurred, 
and 438,000 people died of malaria, most of them ehildren under 5 years of age in Afriea. Beeause 
malaria eauses so mueh illness and death, the disease is a great drain on many national eeonomies. 

Sinee many eountries with malaria are already among the poorer nations, the disease maintains a vieious 
eyele of disease and poverty. 
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